Early experiments on the character of the electric charge carried by the Bacteriophage corpuscle yielded entirely conflicting results. Thus, v. Augerer (1) found that lytic particles suspended inanelectric field migrated toward the anode while Koch (2) employing similar methods obtained migration in the opposite direction. Indirect determinations of the charge by means of adsorption experiments likewise failed to furnish conclusive evidence. For example, Gildemeister and Herzberg (3), and Kramer (4) agreed that Bacteriophage is adsorbed only by positive colloids. Fr~nkel and Schultz (5) and Prausnitz and F i r e (6) found that adsorption occurs with negative colloids only, whereas Marcuse (7) and Seiffert (8) obtained adsorption with positive, negative and amphoteric colloids. It seems likely, as Bronfenbrenner (9) has pointed out, that much of this divergence of opinion has arisen from failure to adequately control the experimental conditions.
autoclaving. After the apparatus is cool, both side stopcocks being open and the central limb closed off, appropriate buffer solution is poured in until the side arms are filled to the level indicated in Figure 1 . The buffer solution consists of just sufficient buffer mixture added to water so that the resulting Bacteriophage suspension will be of desired pH.
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1. Cataphoresis cell. Type A. Anode: silver foil dipping into salt crystals. Water to level of upper line. Cathode: copper wire dipping into crystals of cupric chloride. Water to level of upper line.
The cotton plugs in the side arms are now replaced by single hole stoppers carrying glass U-tubes filled with a 3% agar gel containing 1% C. P. sodium chlo~ ride. The stoppers and bridges are conveniently made up in quantity before° hand. We usually sterilize 15 such units in a jar and fill the inverted U-tubes with sterile agar-salt mixture just before using. The stoppers should have cut in them a narrow groove parallel to the U-tube to allow for escape of air.
Bacteriophage* is placed in the central limb to a level above that of the buffer solution in the side arms and after a few moments is carefully allowed to pass into the mixing chamber. The bulb is spherical so that the fine stream of Bacteriophage entering it tends to produce currents whch move circularly and therefore cause no diffusion of Bacteriophage up the side arms. When sufficient lysate has been run in (ordinarily 2-3 cc.) the central stopcock is closed and a direct current of 60-200 volts and 5-12 milliamperes passed for several hours. Samples are then taken with sterile pipettes from each side arm and from the bulb and are tested in the usual manner against known susceptible organisms for the presence of Bacteriophage. It is advisable to ascertain the pH. of anode, cathode, and mixing bulb samples after each run. The bulb sample may be obtained by passing a fine capillary pipette through the open central stopcock and aspirating a small amount.
Type B:
The apparatus is explained in the accompanying diagram and requires no special mention except to note that convenient dimensions for the tubes are 15 cm. by 2.5 cm. The assembled glass parts are autoclaved and the bridges filled with sterile 3% agar containing 1.0% C. P. sodium chloride. This is readily accomplished by pipetting the agar into the inverted upper bridges and by resting the distal ends of the lower bridges against a flat surface during the filling process. After the agar is hard the lower bridges and stoppers are fitted in place; 20 cc. of purified 0.5% agart containing 0.2% C. P. sodium chloride is poured into each cylinder, observing sterile precautions. When the agar is hardened, 30 cc. of Bacteriophage suspension adjusted to the pH. at which the charge is to be determined, is layered over it and the upper stoppers placed in position.
As will be seen from the diagram, the anode is at the bottom in one set-up and at the top in the other. A D. C. current of 100-200 volts and from 5-12 milliamperes is passed through the cylinders for from 4-10 hours. At the end of this time the broth is taken up by pipette, discarded, and the upper surfaces of the agar washed with several portions of sterile saline solution. The lower bridges and stoppers are removed and the agar allowed to slide out gradually. Each agar plug is sliced into thin sections with a sterile spatula as it comes out. These are received in a sterile Petri dish, discarding the layer 0.5 cm. thick nearest the broth. The remainder is thoroughly macerated for two hours with 10-20 cc. of sterile water. The agar particles are permitted to settle and the supernatant fluid is then tested in the usual manner, employing both solid and liquid media, for the presence of Bacteriophage.
*We have worked entirely with highly virulent anti-coli Bacteriophages, (several separate races) some of which were active against dysentery organisms. In the experiments with Type A apparatus the lysates were always previously purified and concentrated by the method of Krueger and Tamada (11) to remove as much extraneous matter as possible.
t This "purified" agar is prepared according to the method of Dominikiewicz (12) . ELECTRICAL CHARGE OF BACTERIOPHAGE
• .~--.
• '.. With the Type A apparatus the results shown in Table I were obtained, each experiment being run in duplicate.
Attempts to carry on similar experiments below pH. 3.5 consistently (Table II) .
DISCUSSION
The data given in Table I confirm the results reported by Todd; namely, that Bacteriophage possesses a negative charge within the range from pH. 3.6 to pH. 7.6. Our experiments further indicate that the charge is a negative one from pH. 3.5 to pH. 9.0. It would seem from Table II that as one adjusts the pH. of a Bacteriophage suspension below pH. 3.4 there occurs a reversal of the electrical charge carried by the lyric particles or the aggregates to which they adhere.
As has been noted, it is not possible to elicit this reversal phenomenon if one employs a cataphoresis cell in which the Bacteriophage is exposed to high H-ion concentrations for any length of time, because of inactivation. In the Type B apparatus the original lysate is of the requisite low pH. for acquisition of a positive charge but the corpuscles rapidly migrate from this environment into the agar gel and therefore are not inactivated. The agar has a pH. of 5.1-5.3 and one naturally wonders why the positively charged lyric particles traversing this medium do not have their charges neutralized or reversed. We are unable to explain this apparent paradox. Furthermore, it seems fair to assume that the Bacteriophage travels through the more fluid portions of the gel in the interstices between the granules, and in these areas is exposed to electroendosmodc currents. However, such flows do not appear to play a major r61e in determining the direction of migration under the experimental conditions employed, for experiments conducted with the same type of cell over a range from pH. 9.0 to pH. 3.40 always resulted in a migration of Bacteriophage to the anode. This would hardly have been the case were there constantly a strong electroendosmotic flow toward the cathode.
Whether we are dealing with the charge borne by the actual ]ytic substance itself is another question. Recent work by Krueger and Tamada (13) indicates that relatively pure Bacteriophage prepared by diffusion of the corpuscles through agar has a smaller particle size than the Bacteriophage as it occurs in ordinary broth suspensions, andthat such "pure" Bacteriophage tends to form larger aggregates when placed in contact with proteins or protein derivatives. There is no proof however that the smaller particles consist of the lytic principle only and it is quite possible that the charge we are determining is that of a micellar aggregate which carries with it adsorbed Bacteriophage. CONCLUSIONS 1. TWO types of cataphoresis apparatus for determining, under aseptic conditions, the charge carried by biologically active substances, such as Bacteriophage are described. One cell depends upon the electrophoresis of particles into agar and their subsequent re-suspension in a fluid medium for testing purposes. This cell has certain advantages when employed in connection with agents of small dimensions ordinarily inactivated by prolonged exposure to required test conditions.
2. Several separate races of anti-coli Bacteriophage have been found to bear a negative charge within a range of H-ion concentrations from pH. 9.0 to pH. 3.4. At pH. 3.35 and below, the ]ytic particles migrate through agar to the cathode. It is likely that ~he reversal in direction of migration is due to the assumption of a positive charge by the Bacteriophage corpuscle.
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